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Asthma affects 6 million children in the United States. According to the CDC, more than 
50% of children in the United States had one or more asthma complication in 2016, costing the 
United States healthcare system billions of dollars yearly. Although the National Heart Lung 
Blood Institute (2007) and CDC provide vast asthma management resources, asthma symptom 
exacerbations persist. There is a clear need for implementation of asthma symptom-control 
screening tools to improve control and prevent asthma exacerbations. A literature review 
determined that evidence strongly supports the use of an asthma symptom control-screening tool 
in pediatric primary care for asthma control. 
Using the IOWA Model of Evidence-Based Practice, to further evaluate asthma control, 
an asthma symptom control-screening quality improvement project was implemented in a 
pediatric military primary care setting. The purpose of this practice change was to implement an 
asthma symptom control-screening tool in patients 4-17 years of age with asthma, and evaluate 
impact on outpatient visits, emergency room visits, and hospitalizations, compared to no asthma 
symptom control-screening tool use. 
The Asthma Control Tool (ACT/C-ACT), a valid and reliable self-reporting tool, was 
used as the screening tool implemented in the clinic setting. ACT/C-ACT symptom control will 
be measured at each visit and treatment was adjusted by providers as needed to maintain asthma 
control, with follow up visits scheduled. Asthma control was measured by the number of 
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outpatient visits, emergency room visits and hospitalizations for each participant. Outcomes were 
measured six months before the asthma symptom control screening  tool implementation by 
retrospective chart review and six months afterwards. The expected outcome was an 
improvement in children’s asthma control with regards to decreased asthma outpatient visits, 
emergency room visits, and hospitalizations after implementation of an asthma control-screening 
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CHAPTER 1: INCORPORATING ASTHMA-CONTROL SCREENING IN MILITARY 
PRIMARY CARE CLINIC 
Introduction 
There are over 330 million people affected with asthma in the world according to the 2018 
Global Initiative for Asthma. The Global Initiative for Asthma update (GINA) (2019) report 
continues to rank asthma as a leading cause of burden of disease worldwide (28th) and in years 
living with disability (16th). Asthma is a common and costly, serious chronic lung disease 
affecting approximately 20 million adults and 6 million children in the United States (US) (CDC, 
2018). Eight percent of these children are part of the US military system: that means 1 out 14 
children with a parent who serves in the military currently have asthma (McDaniel et al, 2018). 
Asthma complications cost the US healthcare system over $19  billion yearly (CDC, 2018). More 
than 50% of children with asthma in the US had one or more asthma exacerbations in 2016, and 
many were hospitalized (CDC, 2018). To decrease exacerbations, both the GINA 2019 report 
and the National Heart Lung Blood Institute (2007) recommend regularly monitoring asthma 
control to adjust medications as needed, provide patient education, and monitor environmental 
factors triggering attacks. 
Background 
Asthma is a chronic inflammatory disease of the lungs, causing symptoms such as 
shortness of breath and coughing that can be disruptive to daily life. It is one of the most 
common chronic diseases in childhood (American Academy of Allergy, Asthma & Immunology, 
2016; Zahran, Bailey, Damon, Garbe, & Breysse, 2018). Uncontrolled asthma is responsible for 
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a significant number of emergency room visits and hospital admissions each year (CDC, 2016). 
Although the number of admissions for asthma has been declining since 2003, asthma 
complications continue to be a serious issue (WHO, 2018). More than half of children diagnosed 
with asthma will end up having a severe asthma exacerbation (CDC, 2016). These emergency 
room visits, and admissions are taking a toll on children and the healthcare system. Yearly, 
asthma is responsible for over 430,000 admissions, 1 million emergency department (ED) visits, 
and 10 million unscheduled office visits (CDC, 2018 & Hsu et al, 2018). According to the GINA 
2019 Report, more than half of the global illness burden is caused by asthma, with 13.2 million 
years of life lived with disability and 10.5 million years of life lost due to premature deaths. It is 
estimated that approximately 3.6 billion dollars will be spent in the next 20 years for treatment of 
uncontrolled asthma (Yaghoubi et al, 2019). The National Heart Lung Blood Institute (NHLBI) 
2007 guidelines clearly state the importance of assessing asthma severity and control during each 
visit. Approximately 60% of children with asthma have persistent symptoms and among these 
about 38% have uncontrolled asthma (CDC, 2016). Poor asthma control and exacerbations are 
related to higher healthcare costs (Sullivan et al 2017). There is no cure for asthma, but it can be 
controlled, and its complications can be prevented. Assessing control and making improvements 
as needed during primary care visits is a potential approach to address the issue of  uncontrolled 
asthma. 
Primary care clinics are busy healthcare facilities that continuously work to provide 
maintenance and improvement of health for all. In addition, when caring for a child with asthma, 
the provider must address not only growth and developmental issues but disease control and 
prevention as well. Families in the military health system frequently move assignments to 
different bases, and new primary care managers. The complex dynamics of a military family can 
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hinder how military children receive care (frequent moves, single-parent homes, deployments, 
etc.) and primary care can be inconsistent or lacking continuity. Chronic illness adds another 
layer of complexity. Many of these military children are seeking emergency services and/or 
being admitted frequently because they are unable to consistently adhere to their medical 
condition requirements and end up with asthma complications (Warfield, Adams, Ritter, 
Valentine, Williams, & Larson, 2018). Using a screening tool for measuring asthma control is an 
evidence-based intervention supported by the NHLBI 2007 guidelines and the National Asthma 
Control Initiatives for managing asthma  (NHLBI, 2018). In addition, the new updated GINA 
guidelines (2019) reinforce the use of screening for asthma control. Despite open access to care 
and resources such as the Exceptional Family Member Program, Clinical Guidelines, Case 
Management, Preventive Medicine, Soldier Support Centers, or Family Resource Groups, 
uncontrolled asthma and exacerbations continue to occur. Thousands of these children are 
admitted to the emergency room every year to treat acute asthma exacerbations (Warfield et al, 
2018; Smiley et al, 2016; Hsu & Barker, 2013; Malone  et al, 2004). The problem negatively 
affects the military and their families because of increased admissions and increased healthcare 
cost and impacts the quality of life for these children with asthma (Warfield et al, 2018; 
Crossman-Barnes et al, 2017; Smiley et al, 2016; Malone et al, 2004; Williams et al, 2004). 
According to the National Institute of Health (2017), there are several measures for improving 
asthma care, including tools to measure asthma control. However, overall, the use of these tools 
in primary care is lacking (GINA, 2019; CDC, 2018; & Yawn et al, 2018). 
The National Asthma Education and Prevention Program Expert Panel-3 (2007) and 
GINA 2019 reports recommend assessing asthma control and severity as a focus for regulating 
therapy in patients diagnosed with asthma. Asthma control can be assessed by a tool such as the 
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Asthma Control Test (ACT) or the C-ACT for children (Alzahrani & Becker, 2016)). These 
widely researched and validated tools were developed by Glaxo-Smith Kline and are used to 
assess the control of the asthma symptoms in patients. The ACT/C-ACT assesses asthma control 
by asking about clinical manifestations or symptoms and the control of the expected future risk 
to the patient having an exacerbation. The tool is an easy to use 5 to7 question survey, provided 
in several languages. A score of 19 or less is considered as poorly controlled asthma (Juniper et 
al, 1999; Nathan et al, 2004; Chen et al, 2008; Thomas et al, 2009; Zhou et al, 2009; Vega et al, 
2007; Alvarez-Gutierrez et al, 2010; Korn et al, 2011; Jia et al, 2012; Nguyen, et al, 2012; & 
Vermeulen et al 2013).  Using the level of asthma-control for clinical decision-making in treating 
a child with asthma can help better manage asthma symptoms (Yawn et al, 2006). In military 
children with asthma, an asthma-control screening  tool, compared to usual standard of care, may 
improve symptoms and positively affect outpatient visits, urgent care, emergency room visits and 
hospital admissions. 
Purpose 
The purpose of this quality improvement (QI) project is to improve asthma control by 
identifying patients with uncontrolled asthma symptoms in a military setting using an asthma 
control-screening tool at primary care visits for children with asthma. Use of an asthma 
screening tool will be measured by chart reviews of the ACT/C-ACT screening documentation.  
Asthma control will be measured by the number of primary care visits, urgent care, emergency 
room visits and hospitalization for asthma exacerbations 6 months pre- and post- intervention. 
The goal is to have the outcome measures decrease by 10% from baseline, which is consistent 
with the evidence. 
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CHAPTER 2: LITERATURE REVIEW 
The purpose of the following review is to evaluate the existing body of literature to 
answer the question, “Does implementation of an asthma screening tool with children in military 
primary care settings reduce the number of exacerbations causing emergency room, urgent care, 
inpatient and  unscheduled visits?” A search of the existing body of evidence was performed with 
the purpose of identifying published outcomes of studies relating to implementation of an asthma-
control screening tool. An appraisal of the quality of the studies obtained was performed and the 
outcome measures reported by each of the study units were evaluated. A summary of the 
evidence is presented in Table 1. 
Search Strategy 
To assist in answering this question, four databases were searched: PubMed, CINAHL, 
Scopus and Cochrane. The initial terms used to search all data bases were “asthma” AND 
“pediatric” OR “children” AND “uncontrolled/exacerbations” AND “primary care” OR 
“outpatient” AND “military”. However, this search yielded too many references (over 25,000 in 
total). The terms “screening” OR “tool” OR “checklist” AND “control” were added to the 
search. The same combination of search terms and review were used for each database. This 
search yielded 302 articles in PubMed, 56 in CINAHL, 131 in Scopus, and 0 in Cochrane. 
Inclusion criteria consisted of research studies with population of children 4-18 years old, 
published in past 15 years, the article must include the feasibility of use of an asthma control 
screening tool to identify the level of asthma control and/or the effect(s) of implementing an 
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asthma control screening tool on asthma outcomes such as (emergency room, urgent care, 
inpatient, and unscheduled visits) in primary care for children, in a military setting.  
Additionally, articles must be published in English and must be able to be accessed 
electronically. Since the initial development of the ACT was published in 2004 this review 
covers the last 15 years (Nathan et al., 2004). If the research was done exclusively in an 
emergency room, inpatient, or school-based setting, and/or only mentioned severity they were 
excluded.  There were no studies on asthma control in children in a military setting. Most of the 
studies done in a military setting only focused on prevalence of asthma in children. The rest of 
the studies were only on adult asthma and the effects on military physical fitness and combat 
readiness. All duplicates were eliminated. Of the remaining articles, there were six primary 
source, research-studies that presented outcomes following implementation of asthma-control 
screening. Figure 1 displays the PRISMA flow diagram of the systematic review. Studies using 
screening in primary care for asthma control were limited. A total of six studies met the inclusion 
criteria. 
Review of the Evidence 
Study Characteristics 
The literature review consisted of six study designs and included one secondary analysis 
of data from a randomized RCT with cross over to the intervention (Yawn et al, 2018), and a 
cross-sectional survey (Liu et al, 2010), a pilot study (Banasiak, 2018), and three quality 
improvement projects (Sangvai et al, 2017, Sudhanthar et al, 2016 & Caruso et al, 2010). The 
studies were published from 2009-2018.  All the studies focused on measuring asthma control 
and the feasibility of using a screening tool (Banasiak, 2018, Yawn et al, 2018, Sangvai et al, 
2017, Sudhanthar et al, 2016, Caruso et al, 2010 & Liu et al, 2010); four reported how asthma 
control improved asthma symptoms and reduced emergency room visits and hospitalizations 
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(Yawn et al, 2018, Sudhanthar et al, 2016, Caruso et al, 2010 & Liu et al, 2010). All studies 
examined asthma control in some aspect of primary care, but only four studies specifically 
focused on the impact of uncontrolled asthma on emergency room visits and hospitalizations. 
This gave strength to the body of evidence to answer the question about the utility of using an 
asthma-control screening tool to prevent asthma complications. Another strength was that all 
studies reported consistent results of improvement in outcomes when a screening tool is used, but 
not all looked at the same outcome measures or tool. 
A limitation to the evidence is the ethical principles of research study design using 
children. There have been national guidelines recommending the use of an asthma control 
evaluation (or tool) since at least 2007 and purposefully depriving a child of the recommended 
standard of care would be unethical in a research study. However, Yawn and associates (2018) 
did report a statistically significant decrease in healthcare utilization (emergency room visits and 
hospitalizations) after asthma control monitoring. A pilot study reported assessing asthma control 
as a useful method, versus the usual patient history, to track asthma control over time to 
determine optimization of asthma management. By using an asthma screening tool, 21% of 
patients were found to have uncontrolled asthma and management was adjusted (Banasiak, 
2018). All three quality improvement projects reported the feasibility of using the asthma 
control-screening tool in primary care (Sangvai et al, 2017, Sudhanthar et al, 2016 & Caruso et 
al, 2010). However only two of these examined the potential for decreased emergency room use 
and hospital admission rates as an outcome of assessing asthma control (Caruso et al, 2010; 
Sudhanthar et al, 2016). The cross-sectional study was moderate in strength, as it explained the 
methods of using a screening tool with detail and identifying uncontrolled asthma in primary 
care  (Liu et al, 2010).  
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Setting and Sample Characteristics 
A total of 11,339 participants were studied at approximately 61 sites, including 
community and hospital outpatient clinics (Banasiak, 2018; Yawn et al, 2018; Sangvai et al, 
2017; Liu et al, 2010, & Caruso et al, 2010). One group of researchers reported data from 
subjects greater than 4 years old but did not report the number of children (Sudhanthar  et al, 
2016). The subject ages ranged from 2-21 years old. Another group included subjects greater 
than 18 years of age but the number of children less than 18 years old was reported separately 
(Yawn et al, 2018). Only three studies reported demographics in gender and ethnicity (Banasiak, 
2018, Yawn et al, 2018, & Caruso et al, 2010). 
Interventions 
The studies used different tools to measure asthma control. The ACT was used for ages 
12 years and above and C-ACT was used for ages 4-11 years to report level of asthma control by  
assessment of asthma symptoms, frequency and intensity. Six of the studies used the Asthma 
Control Test (ACT/C-ACT) tool and reported uncontrolled asthma as a score of 19 or less 
(Banasiak, 2018; Yawn et al, 2018; Sangvai et al, 2017, Sudhanthar et al, 2016; Caruso et al, 
2010 & Liu et al, 2010). The length of reported  duration for studies was 5 weeks to 3 years. 
Results/Outcomes 
Feasibility 
All the studies focused on measuring asthma control and the feasibility of using a 
screening tool (Banasiak, 2018, Yawn et al, 2018, Sangvai et al, 2017, Sudhanthar et al, 2016, 
Caruso et al, 2010 & Liu et al, 2010). Five of the studies did mention the feasibility of 
implementing the ACT screening tool into a primary care practice, with rates of over 70% usage 
(Banasiak, 2018; Yawn et al, 2018; Sangvai et al, 2017; Sudhanthar et al, 2016 & Caruso et al, 
2010). Two other studies reported screening for and successfully identifying uncontrolled 
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asthma. One identified uncontrolled asthma in approximately one out of three non-respiratory 
complaint visits (Liu et al, 2010) and the other study identified a high rate of undiagnosed and 
poorly controlled asthma by the screening tool that otherwise would be missed (Nichols et al, 
2009).  
Liu and associates reported a 35% prevalence of uncontrolled asthma in non-respiratory 
primary care visits versus 54% in patients with respiratory complaints (CI=95%). The study by 
Nichols and associates (2009) reported that 25% of children with an asthma diagnosis had 
uncontrolled symptoms. Only 10% of the subjects with uncontrolled symptoms had no previous 
asthma diagnosis in a random sample of children treated in primary care (p = 0.001). Lastly, one 
study reported on the ease of integration of an asthma control-screening tool with an over 70% 
completion rate of ACT/C-ACT after 6 months implementation, but they did not examine for 
improved outcomes (Sangvai et al, 2017). 
Asthma Outcomes 
Four studies reported how use of an asthma control tool improved asthma symptoms and 
reduced emergency room visits and hospitalizations (Yawn et al, 2018, Sudhanthar et al, 2016, 
Caruso et al, 2010 & Liu et al, 2010). Three studies reported a statistically significant 
improvement in asthma control by using an asthma control screening tool (Yawn et al, 2018, 
Caruso et al, 2010 & Liu et al, 2010). Yawn and associates (2018) reported a 45% decrease in 
emergency/urgent care visits and hospitalizations after 6 months implementation of screening 
tool (p = 0.004). Caruso and colleagues (2010) reported the assessment of asthma control and 
subsequent intervention and a significant reduction of symptoms decreased emergency room 
visits (p < 0.001), but there was no change in hospitalizations. Liu and associates (2010) reported 
a higher utilization of services for patients with uncontrolled asthma than for patients whose 
asthma was well controlled (p < 0.001).    
 
10  
Assessment of the Evidence 
Most studies were lower on the hierarchy of evidence as there were no meta-analyses or , 
random control trials (RCTs), or systematic review studies. Altogether in the literature review, 
the biggest weakness was the lack of having the strongest level of evidence and minimal report 
of statistical significance in utilization. Only four of the studies discussed the impact in patient 
outcomes when screening with an asthma control tool. A strength of the review of literature was 
clinical significance in the consistency of positive results and feasibility of implementing the 
ACT tool (Banasiak, 2018; Yawn et al, 2018; Sangvai et al, 2017; Sudhanthar et al, 2016, Caruso 
et al , 2010 & Liu et al, 2010). 
Applying the GRADE principles to this body of evidence, due to the lack of RCTs, the 
quality of evidence is low. RCTs would also be difficult to implement due to the unethical 
method of giving evidence-based treatment to some and not others (Balshem et al., 2011). In 
addition, no studies were found on asthma control screening in a military pediatric primary care. 
Only four studies directly address asthma outcomes after implementing an asthma-control 
screening tool in primary care for children. However, the studies that did discuss the effect of 
using an asthma control tool in a primary care setting, consistently showed improvement of 
patient symptoms. These findings and national (NHLBI 2007) and global (GINA) guidelines 
merit a further look at using an asthma control tool to better evaluate and manage asthma 
exacerbations, and information on its use in a military clinic setting is needed (2019). 
The literature indicates the ACT/C-ACT is an effective tool to measure asthma control as 
well as practical to use in primary care. There is a potential for a positive impact on asthma 
control screening usage in primary care settings. 
The effect across the studies is low, but there is still a positive impact with no harm to 
implement an asthma screening tool in primary care. Four out of the seven studies reported 
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asthma control improved asthma symptoms and emergency and admission rates (Yawn  et al, 
2018, Sudhanthar et al, 2016, Caruso et al, 2010 & Liu et al, 2010).  The literature also shows 
uncontrolled asthma and asthma exacerbations are causing an increased use of healthcare 
services and  increased rates of mortality, both of which could be prevented (CDC, 2018, Yawn et 
al, 2018, Caruso et al, 2010 & Liu et al, 2010). Therefore, improvement in symptoms and rates of 
emergency room use and decrease in unscheduled appointments and admissions has substantial 
implications for the child with asthma and their quality of life. 
Although utilization outcomes were not reported in a consistent manner across the 
studies, those that were reported suggested improvements in the incidence of asthma 
exacerbations following implementation of an asthma screening tool (Yawn et al, 2018, 
Sudhanthar et al, 2016, Caruso et al, 2010 & Liu et al, 2010). The literature indicates asthma 
exacerbations or complications of asthma symptoms are predictors of uncontrolled asthma 
(Yawn et al, 2018; NHLBI, 2018; CDC, 2018, GINA Report, 2019). Hence, any improvement in 
asthma control has the potential for a positive effect not only by reducing the asthma symptom 
complications to allow less disruption of daily life but also reducing unnecessary primary care 
appointments, urgent care emergency room visits and hospitalizations (Yawn et al, 2018). 
Additional studies with consistent analysis of asthma-control tool usage measured across 
multiple primary care centers would provide greater insight into the impact of uncontrolled 
asthma. 
In summary, the body of evidence on the use of an asthma control screening tool to 
reduce exacerbations and decrease unnecessary emergency room admissions, urgent care visits, 
unscheduled primary care appointments and hospitalizations is not vast. And there were no 
studies based in a military clinic setting. Based on the findings in the six studies that were 
 
12  
reviewed, it can be suggested that implementation of asthma screening with ACT/C-ACT tool 
can guide application of evidence-based practices that positively influence pediatric healthcare 
utilization in military primary care clinics. Application to the population of interest, pediatric 
patients with asthma in a military clinic, using the ACT/C-ACT, is clearly supported by studies 
reviewed and national guidelines (American Academy of Allergy, Asthma & Immunology, 2019; 
CDC, 2018; GINA (2019) & NHLBI, 2007).  
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CHAPTER 3: THEORETICAL FRAMEWORK 
The Middle-Range Theory of Unpleasant Symptoms, a theory which focuses on symptom 
experience and its effects on performance, provides a framework for this QI project. This theory 
provides a good framework that can help providers understand the experience of the asthma 
patient with the use of the interrelated major categories of physiological, psychological and 
situational concepts. These concepts influence a symptom or symptoms’ experience, which in- 
turn affects performance outcomes (Smith & Liehr, 2014). 
Theory Description 
The Theory of Unpleasant Symptoms is a middle range theory that was “designed to 
integrate existing knowledge about a variety of symptoms” (Smith & Liehr, p. 42, 2014). It 
originated in the discipline of nursing to explain fatigue during post-partum depression observed 
in practice. Additional collaboration with other nursing researchers looking at dyspnea and pain 
resulted in further development of elements and concepts that became part of the Theory of 
Unpleasant Symptoms (Smith & Liehr, 2014). This middle range theory has a set of four 
concrete concepts. The concepts consist of disease symptoms, influencing factors, situational 
factors, and performance outcomes. The concept of symptoms is categorized into duration, 
distress, intensity and quality of the symptoms. Hence, how long a symptom occurs, how much 
the symptom interferes with individual’s life, the feelings it provokes, and the worth it has to the 
individual influence the response of the individual. The concept of influencing factors includes the 
individuals’ physiologic, psychologic, and situational factors. The physiologic factors are those 
that have to do with the physical state of the individual (i.e. respiratory system function, 
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infections and/or nutrition). The psychological factors are those that are part of the mental state, 
as in anxiety, and the reaction to the illness, as in social support requirement. The third category 
of situational factors includes lifestyle, factors such as employment, marital status, and personal 
experiences (i.e. good social support). Lastly the concept of performance outcomes includes the 
physical presentation. This concept describes how symptoms affects activity level, the cognitive 
functioning or ability to problem solve and the functional status or role performance of the 
individual. Symptoms can occur in isolation or simultaneously thereby multiplying the effect 
(interact with other symptoms) and are measured by timing, intensity, distress, and quality 
(Figure 2). 
Physiological, psychological & situational factors influence symptoms in isolation or in 
concurrence with the performance outcomes (Smith & Liehr, 2014). The interaction with 
symptoms and influencing factors affects performance outcomes. However, the performance 
outcomes can also reciprocally affect the factors and symptoms (Figure 2). This in turn results in 
a symptom experience and impacts performance activities of daily living. In a disease process 
these concepts can be used to describe unpleasant symptoms that affect the individuals’ 
performance. It is less abstract as a middle range theory than a grand theory and is easier to 
apply to practice. 
The theory describes the individual within the context of their family, social and 
community networks although the symptoms occur at the individual level (Myers, 2009). It 
describes an encompassing perspective of the individual and categories of factors. For example, 
a child with asthma in the military, who is missing a parent because of deployment, has multiple 
siblings, and just moved to a new area, may be more sensitive and hyperreactive to symptoms of 
shortness of breath. The physiological factor can interact to worsen the situation of having 
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asthma. The psychological factor of stress because one parent is gone and having to adjust to a 
new home can affect the symptoms. The situational factor of being surrounded by an unfamiliar 
environment will have an influence on symptoms as well. A mild shortness of breath can easily 
turn into an emergency. For example, after running in school the child becomes short of breath, 
then anxious, and experiences increased distress. This in-turn affects his dyspnea further. In 
addition, a parent maybe be overwhelmed being the main care giver for this child and  may have 
not paid close attention to the maintenance needs of the child with asthma. This may cause 
adherence issues with medications. Then symptoms worsen or exacerbate that leads to the use of 
urgent or emergency care services. Through the Theory of Unpleasant Symptoms, one can 
recognize distress influencing factors, improve performance outcome of asthma control and 
positively affect symptoms proactively to prevent asthma complications. The Theory of 
Unpleasant Symptoms is an explanatory theory that describes the interactions of these concepts 
and factors for symptoms of an illness affecting an individual’s performance. In asthma, it is 
important to know the control level of asthma to prevent further complications. 
The Theory of Unpleasant Symptoms has been used in many studies to explain the effect 
of symptoms on outcomes and a decrease in complications in a disease process, understanding a 
disease and patient experience, and applying interventions in disease management (Hutchinson, 
1998; Corwin et all, 2004; Geum, 2008; Tyler, 2009; Myers, 2009; & Ozel et al, 2018). This 
theory can be used in a variety of studies because of the ability to apply it to any disease process 
and is relevant to many disciplines in addition to nursing. The Theory of Unpleasant Symptoms 
gives one an understanding and measurable metrics of an individual’s experience in a disease 
process and its effects on performance. By understanding the symptoms, the individual is 
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experiencing and the factors that influence this individual, one can develop a plan to positively 
influence the individuals’ performance outcomes. 
Symptom exacerbations for asthma can occur at any time, hence if providers at primary 
care centers measure asthma control at every visit for patients with asthma, they can possibly 
mitigate asthma exacerbations (Yawn et al, 2018, Sudhanthar et al, 2016, Caruso et al, 2010 & 
Liu et al, 2010). Symptoms do not only affect performance, but performance can influence the 
quality, distress, timing, and intensity of the symptoms as well. For children with asthma, it is 
important to know their level of control to avoid complications (GINA Report, 2019; NHBLI, 
2018 & CDC, 2018). If a child is not doing well at school, this may increase stressors caused by 
teacher expectations and demands, hence his/her anxiety can increase, causing shortness of 
breath and then the shortness of breath increases from the fear of experiencing an asthma attack.  
Both emotions and stress can trigger asthma exacerbations (NHLBI, 2018). The factors and 
symptoms may have unclear boundaries but the interrelationships between symptoms and 
outcomes are clear (Lee et al, 2017). Providing asthma-control screening in primary care may 
decrease potential asthma exacerbations from uncontrolled asthma symptoms. 
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CHAPTER 4: METHODS  
Framework 
The framework used to guide the implementation of this practice change will be the 
IOWA Model of evidence-based practice to promote quality care (Steelman, 2016; Buckwalter, 
Hanrahan, McCarthy, Rakel, Steelman, &Tripp-Reimer, 2017). The IOWA model is a method to 
guide identification of problems, research resolutions, and implement evidence-based changes to 
improve patient care. The steps and application to this project are described below. 
Step 1. Identify the Trigger 
The trigger for this project was a review of asthma registry data results demonstrating 
significant healthcare resource utilization for children with asthma in this clinic. The initial 
review at the primary pediatric (military setting) clinic showed an average of four emergency 
room visits and one hospitalization per pediatric patient with asthma during 2018, and 18 
outpatient and 12 urgent care visits per child with asthma each year. This places an alarming 
burden on military children with asthma and their families, as well as a financial liability for 
health care services. The estimated cost of treating asthma in the United States is $62.8 billion, 
mostly due to exacerbations (Jang et al, 2013). 
Step 2. Determine if the Trigger is a Priority for the Organization 
The Defense Health Agency (DHA) was appointed to oversee all financial operations for 
the Army Medical Department of the United States (AMEDD) to look at decreasing healthcare 
expenses. Emergency room and hospitalization utilizations were prioritized areas of reduction of 
cost. Pediatric patients were being seen in outlying hospitals for exacerbations of asthma that 
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could have been prevented. Pediatric inpatient services had recently been eliminated from the 
military hospital. Consequently, a meeting was held with the Deputy Commander of Nursing and 
the Director of Nursing Research presenting the high utilization rates of pediatric patients with 
asthma. An assessment of all the military outpatient clinics was performed to identify the clinic 
with the highest number of pediatric patients diagnosed with asthma. 
Step 3. Form a Team  
 The clinic leadership and staff formed a team to develop protocols, plan, implement and 
evaluate the QI project. The team working on this project consisted of the Clinic Medical 
Director, the Nurse Manager, the Case Manager, Population Health Nurse, Pediatrician, Nurse 
Educator, and DNP project leader. This engagement helped to promote better acceptance and 
adoption of the QI project. 
Step 4-5. Gather and Analyze the Evidence/Research; Critique and Synthesize the 
Research and Decide if there is Sufficient Research to Implement a Practice Change 
A search of the literature for an intervention to mitigate these burdens and evidence to 
support it was performed as described in Chapter 2. The results of the integrative synthesis of the 
literature, were critically appraised (Chapter 2) and along with the asthma guidelines on asthma 
management were used as the evidence to support implementing an asthma control-screening 
tool in a targeted military pediatric primary care clinic (GINA, 2019; CDC, 2018, NHLBI, 2018, 
& NHLBI, 2007).   
Step 6. Implement Change in a Pilot Program 
Design 
The next step in the IOWA Model is to design and pilot the practice change. A 
retrospective prospective design was used. Baseline data from the 6 months prior to 
implementation of asthma-control screening tool will be compared with data from pediatric 
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patients diagnosed with asthma after asthma-control screening tool implementation. 
Retrospective baseline data was collected from the electronic medical record (EMR).   
Setting 
The setting is a military patient centered medical home located in FT Bragg, NC and was 
chosen because of the high numbers of children with asthma originally assigned to this medical 
home. There are approximately 3200 Tricare enrollees at the center where family and pediatric 
primary care services are provided to the FT Bragg soldiers and their families. Thirteen 
providers care for children at the clinic. Pharmacy, laboratory, and radiology services also are 
provided on site. The center is open Monday thru Friday, from 8am to 4pm. No after hour 
services are provided.  
The population was defined as all patients 4 to 17 years of age who have been diagnosed 
with asthma. These ages were chosen because the asthma control tools address those age groups 
in children. Approximately 150 children originally met this criterion in the healthcare center. 
After base-wide clinical re-alignment of services, shortly prior to implementation and receiving 
Institutional Review Board (IRB) approval, 64 children met the criteria upon starting QI project 
at the clinic. As a QI project, all children with asthma treated at this center will be provided the 
same care.  
Ethical and Human Subjects Considerations 
The University of North Carolina (UNC), Chapel Hill IRB determined this QI project 
was not human subject research (NHSR). IRB non-research determination was also obtained 
from the Womack Army Medical Center IRB simultaneously. The QI project began once IRB 




Key Personnel and Stakeholders 
Key personnel for the asthma-control screening project encompassed a wide range of 
interdisciplinary team members from the clinic and Womack Army Medical Center responsible 
for the success of each clinic patient. These personnel included physicians, nurse practitioners, 
nurses, front desk clerk, clinic and hospital administrators and ancillary staff in the primary care 
clinic, as well as the departments of education, data, and case management. The stakeholders in 
the project encompassed not only the key personnel but also nursing leadership, hospital 
administration, department of pediatrics and division of family medicine administrators. 
Data Collection Instruments 
ACT/C-ACT 
The ACT and C-ACT are valid and reliable screening tools to assess asthma control 
(Alzahrani & Becker, 2016). The Internal consistency reliability of the ACT is 0.85 (baseline) 
and 0.79 (follow-up) with an ACT score of 19 or less providing a sensitivity of 71% and 
specificity of 71% (Schatz, Li, Marcus, Murray, Nathan, Kosinski, Pendergraft, & Jhingran, 
2006); and the C-ACT has a specificity of 74% and a specificity of 68% for detecting 
uncontrolled asthma (Liu, Zeiger, Sorkness, Mahr, Ostrom, Burgess, Rosenzweig, & 
Manjunath, 2007). For this QI project both the ACT and the C-ACT were used with all 
children diagnosed with asthma who came to the clinic for any outpatient visit. The C-ACT was 
used for children 4-11 years of age, and the ACT for children 12 years and older and was 
available in English or Spanish (Figure 7 & 8). The ACT has been used with 282 patients with 
asthma and found to accurately identify those with poorly controlled asthma (p < 0.05) 




The Armed Forces Health Longitudinal Technology Application (AHLTA) EMR (military 
outpatient EMR system) was accessed to acquire the following variables: diagnosis, age, and 
number of outpatient visits. The ACT/C-ACT was used to indicate level of asthma control at 
time of visit. The ACT/C-ACT scores were documented in the EMR for each visit by the nurse, 
in designated nursing documentation section, and/or by the provider, in the provider designated 
documentation section. Any changes to treatment were documented in the  plan section of the 
provider notes as well. All forms were collected at end of day to maintain fidelity and uploaded 
into patient’s EMR. 
The Care point data system and Clinic Asthma Registry was used to acquire information 
retrospectively and prospectively on the clinical outcomes of number of urgent care visits, 
emergency room visits and hospitalizations within the Ft Bragg base. The Humana data system 
was used to acquire urgent care visits, emergency room visits, and admissions outside the Ft 
Bragg base facilities.  
Monthly bar graphs of completed screenings and asthma patient visits, with run charts 
plotted in 3-month intervals were documented. Utilization rates included outpatient, urgent 
care, emergency room visits and hospitalizations (Figure 9). All progress was shared and 
disseminated through scheduled follow-up stakeholder  and/or staff meetings (Figure 3). 
Implementation Procedures 
Roles and Responsibilities 
An interdisciplinary team of the military patient centered home of primary care 
specialists/providers, nurses, administrators, case manager, educator, and the project leader met 
to discuss the sequential approach to implementation of the screening tool by all primary care 
providers at the center with a designated start time to achieve consistency. The Chief 
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Pediatrician, Senior Administrator and Nurse Manager were selected as clinic champions to 
assist and provide feedback about study outcomes to clinical personnel in weekly and monthly 
meetings. 
Education and training were conducted by the project leader and follow up training was 
conducted by the Medical Director and Nurse Manger for the primary clinical staff (front desk 
personnel, nurses and providers). The Population Health Nurse provided all clinical data for 
reporting and monitoring (admissions, emergency room visits, urgent care visits, children 
diagnosed with asthma, etc.) from the Care Point database and Clinic Asthma Registry. 
Demographics and the number of primary care visits was also provided by the  Population Health 
Nurse from the Armed Forces Health Longitudinal Technology Application (AHLTA) 
electronical medical record (EMR) system. The Data Administrator provided the clinical data 
from outside the FT Bragg hospital and outpatient clinic. 
The QI intervention was implemented at a time declared optimal by the Nurse Manager 
and Medical Director. The Medical Director and Clinic Manager communicated monthly with 
providers to encourage continued patient management per project protocol (i.e. screening all 
patients diagnosed with asthma for control at every visit) in accordance with the NHLBI 
guidelines. The evaluation period after implementation was 6 months, with weekly and monthly 
feedback and updates.  
Training 
Training regarding the intervention and tools were conducted by project leader for the 
Medical Director/champion provider, Nurse Manager, and staff. In-turn the Medical Director and 
Nurse Manager trained all their primary care clinical staff as needed if not present during 
scheduled trainings or follow up training was needed. The training was also incorporated into the 
nursing/clinic outpatient orientation for all new primary care clinic staff.  
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Nurses and providers were given training on the ACT/C-ACT tool and the Clinic asthma 
screening protocols provided to all staff prior to implementation and updated with each follow up 
of the process of the project. The Nurse Educator, Population Health Nurse, and Case Manager 
were given project process training as subject matter experts (SMEs).  SMEs addressed any 
issues during patient encounters regarding intervention.  
The project leader created workbooks describing the Intervention Protocol, how the 
project is to be evaluated, and how the QI process worked, in addition to cue sheets of 
intervention details for the staff. The cue sheet is a one pager algorithm that outlines the flow of 
the study (Figure 4).  In addition, the project leader’s contact information was provided for 
ongoing support. 
The development and presentation of the training took place in three parts. Part 1 was an 
initial 25-minute briefing was conducted with all the clinic staff in which evidence was shared 
with the team on asthma and the use of an asthma control screening tool in primary care. This 
presentation was conducted before training sessions to promote understanding, buy-in, and 
assess the clinic's learners. The brief was conducted in the clinic's open waiting area via a short 
PowerPoint presentation. The clinical team present consisted of primary care 
specialists/providers (13), nurses (25), administrators (4), clerks (10), and case managers (2). The 
clinical team asked questions and provided feedback which was incorporated into the next 
training session and the workbooks.   
Next, the second part of training was a one-hour, one-on-one session to the Medical 
Director and Nurse Manager on the proposed project process and steps, how to use the asthma-
control tool, and how to document and follow up with an end of day feedback session. This 
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allowed the Medical Director and Nurse Manager to assist the subject matter experts on the 
project.  
The following week, the third and last training session was provided to the specific clinic 
sections of providers, nurses, and administrators. This training session was conducted in Ted 
Talk fashion each section’s designated training day, so no patient care was interrupted. The 
training was conducted in the conference room for the smaller groups and in the open waiting 
area for the nurses' section, which were larger groups. Each section (providers, nurses, and 
administrators) was given a one-hour training separately on the importance of using an asthma 
control screening tool in pediatric patients with asthma, how to use the Asthma Control Test 
(ACT) and Children-Asthma Control Test (C-ACT) tool in primary care, and how to score and 
document, including coding, of the ACT-/C-ACT tool in the EMR.  
Educational Training  
At the start of the presentation, a Poll Everywhere pre-test questionnaire was given to 
assess the audience's knowledge about asthma control screening before training. The results 
helped the trainer determine how in-depth the training needed to be for each section. The 
responses with the correct answers were not reviewed with the audience until the end. 
Throughout this training session, participants feedback and suggestions were used to modify the 
proposed processes, ensuring that those involved in the practice change had a sense of 
ownership.   
The session began with a brief presentation that described the significance of asthma as a 
health problem for children, The asthma population statistics were reinforced as it pertained to 
children, the military, and the clinic. To personalize the problem, a video of patients with asthma, 
expressing the need to stay in control when diagnosed with asthma was shown. Afterward, the 
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feelings and experiences the audience had with treating pediatric patients with asthma was 
discussed. For example, it was asked how they felt about this video? Did anyone have experience 
in dealing with asthma? The staff shared their experiences, whether personal or about a patient, 
to better understand the asthma experience from a different perspective. The discussion in the 
nurses' section, generated some real personal experiences that attested to the burden of children 
having asthma.  
The asthma control tool was then introduced for age groups, 4-11yrs, the C-ACT, and for  
>12yrs, the ACT. Handouts of the tool (English & Spanish) were passed out and each question 
was read aloud and reviewed. Then the class was divided into groups. Each group was given a 
case scenario of a child with asthma, and they were to decide which tool to use (ACT or C-ACT) 
and score the tool according to the scenario given. They were all given five minutes to discuss 
among each group, and all discussed each group's scenario and scoring. This exercise also made 
the audience aware of the time involved in the scoring of the ACT/C-ACT, which was not longer 
than five minutes. Many discussed how they thought it would take longer but saw how straight 
forward the questions, and scoring was.   
The algorithm and its step-by-step processes were then reviewed. Different audience 
members read the different steps as presented on the screen via PowerPoint slide. A session of 
role-playing of the process with discussion and feedback was then done with the audience. The 
role play included asking for volunteers to play the role of medical administrator, nurse, patient, 
and provider. In all sections, good questions were asked; one example incuded, how to know if 
someone was diagnosed with asthma if the parent or patient was not sure. The Population Health 
nurse agreed to highlight patients with asthma on the morning report since she is responsible for 
scrubbing the list the day before with other healthcare effectiveness data and information set 
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(HEDIS) measures. The administrators also made a good suggestion on adding the question, do 
you have asthma, to the door check-in for all children since COVID-19 questions were being 
asked at the door for triage purposes.  
After the training, a timeline of the process and the feedback during the implementation 
of the project was provided. The algorithm was adjusted to show how the children would be 
asked in the COVID triage process at the entrance if they had asthma. If they had asthma, then 
they would be given the ACT or C-ACT according to age, and in English or Spanish, according 
to patient preference. Copies of the ACT & C-ACT were provided in English and Spanish at the 
COVID triage area. The patient would check in at the front desk and then will give form to the 
screener/nurse when inside their appointment, as stated in the algorithm.  Further feedback was 
requested on all the materials discussed and any comments on the project's implementation. It 
was also asked if anyone had any comments or suggestions on the process. It was anticipated that 
each section would have their input on the matter of screening for asthma in children. However, 
not many suggestions or comments were made in neither of the physician, nurses, or 
administrator groups. This could be due to that it is a military facility, and usually, any training 
suggestions are followed and not questioned. But the providers did want to ensure this was a 
team effort, not a provider effort only. It was ensured that all the clinic team was involved. The 
nurses also suggested that if they recorded the date and time of score in EMR, then the ACT/C-
ACT handout would not be uploaded to the EMR to avoid excess papers. However, the Nurse 
Manager encouraged them to upload into the EMR for consistency as they do other medical 
record documents. All feedback was recorded, and adjustments were made if applicable without 
changing the process.   
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The start of implementation was set by clinic leadership for 20 October 2020, and the 
staff was advised. The post-test questionnaire was given again via Poll Everywhere, and correct 
responses were reviewed with the audience at the time of training. There was a marked 
improvement in responses on the post-test used as a teaching method for each section (providers, 
nurses, and administrators).  
Intervention Implementation 
On the first day of implementation, efforts were reinforced with the leadership and staff.  
A welcome brief and review of the project protocols were provided by the project leader during 
morning huddle to initiate the start of the project. The Population Health Nurse provided a daily 
list of patients diagnosed with a history of asthma ages 4-17 years of age that were coming to the 
clinic for the day. The Nurse Manager and Administrator Supervisor reviewed the list and shared 
it with the staff as a new daily process in morning meetings. All front desk staff identified 
patients upon appointment check-in. The patients or guardian were given an age-appropriate 
ACT questionnaire (C-ACT 4-11yrs or ACT 12-17 years) in the preferred language (English or 
Spanish) to fill out while waiting for their appointment. When the patient was called for the 
appointment, the screener/nurse took the ACT/C-ACT and documented the score in the EMR 
and advised the patient/guardian/care giver that the provider would review the score with them. 
During screener/nurse-provider hand-off, the screener/nurse gave the provider the completed 
ACT/C-ACT. The provider reviewed and adjusted the treatment plan accordingly as needed to 
maintain asthma control, reviewed with the patient and parent/guardian/caregiver and 




At the end of the first day, the section supervisors received an email asking if they had 
heard any feedback or if they wanted to add anything and, of course, thanked them for their time 
and support. No additional feedback was received. 
Quality Improvement Cycles 
The PDSA is a quick method of improving a process or carrying out a change by 
planning how to do it, doing it, learning from it, and adjusting or modifying it according to what 
you have learned.   The PDSA cycle was used to assess and carry out the project.  Audit and 
feedback were conducted weekly for the first four weeks then monthly and at quarterly staff 
meetings. For audit, the project leader received a copy of the patient list weekly from Population 
Health Nurse. The number of children with asthma that visited the clinic that week was recorded, 
as well as the kind of visit. Each child’s EMR was reviewed to determine if they completed an 
ACT or C-ACT, and if the score was documented (see Table 2). This information was shared 
with staff.  Staff were asked about the project process and implementation. A log of the feedback 
from these informal meetings was kept by the project leader and shared with clinic staff to adjust 
or change as needed. Clinical staff, nurses and providers were provided continued education and 
reinforcement as needed by the project leader and SMEs.   
Specific examples:  
During the second month of implementation, it was noted that many children with a 
history of asthma were getting immunizations but were not filling out the asthma-control tool 
because they were not seeing a provider. After meeting with the staff, it was decided to add ACT 
and C-ACT sheets to the immunization department. The nurses in the immunization department 
were re-trained on using the tool by the Nurse Manager and patients were advised to take their 
completed screening tool to their next regularly scheduled appointment; but if the score was less 
than or equal to 19, an additional appointment was made before leaving the immunization clinic.  
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 Identifying patients with asthma and getting them to complete the ACT screening 
continued to be an issue. Staff were forgetting to look at list of asthma patients for the day or ask 
pediatric patients if they had history of asthma. A suggestion was made to put up posters in all 
areas of the clinics. Hence asthma-control screening posters, with QR readers bars, were placed 
in the entrance of clinic, by the front desk, in the waiting area, and in the appointment office 
hallways. All posters contained the QR reader bar that linked patients directly to the online 
ACT/C-ACT site. The posters also directed patients to share their ACT/C-ACT scores with their 
provider or nurse.   
At the third month, the Population Heath Nurse noticed that not all patients with asthma 
were showing up on the daily list. The Population Health Nurse added the Expanded Diagnosis 
Clusters (EDC) for the diagnosis of asthma, and it seemed to identify more patients (from 4 to 8 
patients weekly). The EDC included children with not otherwise specified (NOS) asthma 
diagnosis.   
Run chart data reflected healthcare utilization (urgent care, emergency room visits and 
hospitalizations) for the clinic of children diagnosed with asthma, continued unchanged after 
implementation of the practice change. The Nurse Researcher was contacted and referred all 
information to the Data Management department to ensure addition of the out of network 
utilization data. During this month’s audit and feedback session, it was suggested by staff to send 
out mass emails to patients with history of an asthma diagnosis through Secure Messaging 
System (SMS) asking to check their asthma control. The Senior Administrator sent out the mass 
email through SMS to all patients and families ages 4 to 17 years of age. The email informed 
patients about the importance of checking asthma control using the ACT or C-ACT. The patients 
were instructed to click on the link to the online version of the ACT or C-ACT, answer the 
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questions, and reply with the score to their healthcare team via SMS. In addition, the head 
Pediatrician attended the update meeting and provided insight of the positive impact of using the 
screening tool to assess and document asthma management. Screenings increased over 40% 
during the last month. 
Data Collection 
The rates of outpatient visits, urgent care visits, emergency room visits and 
hospitalizations for asthma symptoms (shortness of breath, cough, chest tightness, or wheezing) 
was documented in run charts and compared pre-and post- intervention at the end of the six 
months of implementation. In addition, the year prior outpatient visits, urgent care visits, 
emergency room visits and hospitalizations for children diagnosed with asthma were 
documented and compared to this 6-month intervention time period. Reach, feasibility, and 
fidelity was reviewed by confirming nursing & provider documentation of ACT/C-ACT score 
and results in EMR of participants, as well as confirming upload of document in EMR. 
Appropriateness and acceptability were assessed during the meetings via audit and feedback 
responses. 
Procedures 
The weekly number of children diagnosed with asthma scheduled for appointments at the 
clinic were tracked by the project leader from data sheet provided by the Population Health 
Nurse. The project leader conducted weekly chart reviews of the appointments of the identified 
children with a history of asthma to verify ACT/C-ACT documentation, to include score and 
date, and the uploaded document. If a score was not found the screening would not be counted, 
the date was always present since the date was documented on the scheduled appointment 
encounter sheet. Monthly graph charts were created showing the number of children with a 
history of asthma that were scheduled and the screenings conducted. For example, for the first 
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month there were 31 patient encounters (29 patients, 9 office visits, 9 immunization visits, 8 
telecommunication visits, 2 specialty visits, 2 telehealth visit) with 7 total asthma-control 
screenings documented (4 ACT and 3 C-ACT); encounters were how many times the patient met 
with a clinic provider during that month. For utilization reports, AHLTA, CarePoint, and the 
Humana Data bank was used to identify asthma patients that visited the clinic, emergency room, 
urgent care, and admitted with a diagnosis of asthma or related symptoms (shortness of breath, 
coughing, chest tightness, respiratory distress, and wheezing). For purposes of this project, only 
outcomes based on verifiable information was presented. Only de-identified data was entered 
into a Microsoft Excel spreadsheet by the project leader. Data collection sheets were stored in a 
locked cabinet inside a locked office within the hospital. 
Statistical process control or run charts were created using QI Macros for Excel to display 
patterns over time in outpatient visits, urgent care, emergency room visits and hospitalizations 
from 6 months pre- and post-intervention as the implementation outcomes. The run charts 
showed the effects of the intervention prior and post implementation for comparison. Initially the 
run charts only included in network utilization. The out of network utilization was not able to be 
placed on run charts until the last month of implementation. Documentation of ACT/C-ACT’s 
screenings is presented in table format using  descriptive analysis of counts and percentages. 
Resources and Budget 
For this QI project only ACT/C-ACT screening copies (English and Spanish), pens, 
posters, and clipboards were required. The ACT/C-ACT screening tools are available online to 
be copied. Copies of the ACT/C-ACT were provided by the clinic to each front desk, nursing 
and/or provider area as needed. Pens and clip boards were provided by the clinic since they 
already had such allocated supplies. Posters were printed by project leader. 
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CHAPTER 5: RESULTS 
The outcomes and trends in data during and following intervention were studied in 
combination with the feedback from the key personnel and stakeholders. Assessment of the 
number of asthma-control screenings including the documentation of the screenings in the EMR 
provided a way to determine the overall effect of the process of the intervention during 
implementation and to identify the processes that were unsuccessful and need to be changed. At 
the end of the intervention, the feasibility of screening tool usage and the outcomes and trends of 
the outpatient visits, urgent care visits, emergency room visits, and hospital admissions, of both 
out of network and on-base, compared to before intervention were studied to show effects of the 
intervention on healthcare utilization. 
Retrospective EMR chart review was conducted for 3 periods: a 6-month period from the 
previous year, 6 months immediately prior to implementation, and post implementation. The 
number of screenings conducted, and patient encounters were reported.  The number of 
outpatient visits, urgent care visits, ER visits and hospitalizations was compared to pre-and post-
implementation, as well as to the prior year.   
A total of 64 children diagnosed with asthma are assigned to this primary care clinic. 
There were a total 54 asthma-control screenings completed during implementation. There were 
18 ACTs and 36 C-ACTs conducted out of 254 encounters reviewed (figure 6), or a total of 21% 
screening rate. The clinic encounters included 144 office visits, 25 immunization visits, 78 
secure messages, and 7 telehealth visits. Out of the asthma-control screenings conducted, 16% 
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(9) were uncontrolled (scored < 19) and another 11% (6) were borderline controlled (scored 20) 
for a total of 27% in need of evaluation and management.  
In comparing utilization after implementing the asthma-control screening tool depicted 
on run charts, total hospitalizations decreased (12%) from the 6-month period of previous year 
but increased (50%) from 6-month period pre-implementation compared to post-implementation. 
Total emergency room visits decreased (30%) from the 6-month period of previous year and 
remained the same from 6-month period pre-implementation compared to post-implementation. 
Total urgent care visits decreased (25%) from the 6-month period of previous year and decreased 
(34%) from the 6-month period pre-implementation compared to post-implementation. Total 
outpatient office visits increased (15%) from the 6-month period of previous year but decreased 
(4%) from 6-month period pre-implementation compared to post-implementation (see figure 5).   
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CHAPTER 6: DISCUSSION 
The aim of this project was to implement an evidence-based asthma-control screening 
tool for all visits for children diagnosed with asthma to decrease the number of unnecessary 
outpatient visits, urgent care visits, emergency room visits, and hospitalizations due to asthma 
complications. A 6-month quality improvement project on asthma-control screening was 
implemented from October 20, 2020- April 20, 2021, at a designated military primary care 
clinic using a convenience sample of children diagnosed with asthma ages 4 to 17 years of age.   
Asthma-Control Screenings 
The completed asthma-control screenings were low compared to the studies in the 
literature review that averaged 70% asthma-control screening completion in primary care. This 
may have been due to stress and practice changes occurring from the COVID-19 pandemic, as 
well as new re-alignment of pediatric clinic patients. Clinic staff priorities were focused on 
current issues at hand that were adding stress to current practices, such as shortage of staff and 
evaluating patients in vehicles or via telehealth.  In addition, the EMR system was currently 
under review to be updated to a new product, hence modification of the EMR was also not 
possible, limiting the ability to use prompts to identify patients with asthma, or ease 
documentation of screening. The identification of children with a history of an asthma 
diagnosis relied on the staff asking patients if they had asthma during the initial encounter at 
the clinic. Although a list of children with asthma scheduled to come to the clinic each day was 
generated for the morning staff meetings, the information was not disseminated consistently 
due to the constant changes of clinic practices during the pandemic and leadership changes.  
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The leadership changes included new clinic officer in charge, addition of office manager, 
changes in providers, and additional administrative staff.  However, over the 6-month project 
time, there was an increase in screenings conducted.   
Uncontrolled Asthma 
While the rates of uncontrolled asthma identified were lower (16%) compared to the 
studies in the literature review (51%) the fact that uncontrolled asthma was identified is 
clinically significant to address asthma symptoms with patients and adjust their asthma 
management plan to avoid complications of asthma. 
Resource Utilization 
Although utilization did not result in a decrease in the hospitalizations and emergency 
room visits (see figure 12 & 13), there was a decrease in urgent care and office visits (see figure 
10 & 11) after the asthma-control screening tool implementation but most likely due to expected 
variations. The expected variation was due to PCS, school starting, and COVID vaccinations 
coordination resulting in practice changes. Overall, the rate of utilization was largely unchanged.  
The literature review indicated, any improvement in asthma control is positive for patient health 
outcomes (Banasiak, 2018; Yawn et al, 2018; Sangvai et al, 2017, Sudhanthar et al, 2016; Caruso 
et al, 2010 & Liu et al, 2010).  The fact that children with uncontrolled asthma were identified 
and asthma management adjusted before an occurrence of an exacerbation, is clinically 
significant. The results indicate there is a potential to decrease utilization of resources overtime 
by identifying if children with asthma are controlled or not and treating in primary care to 
prevent worsening of symptoms or control.  
The decrease in urgent care and outpatient visits post-implementation of practice change, 
is most likely related to the COVID-19 pandemic restrictions and increased referrals to 
emergency room for any COVID-19 related symptoms. In addition, the low numbers of 
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screenings conducted may have not been enough to show an effect on utilization. The utilization 
rates of urgent care, emergency room visits, and hospitalizations in the literature review studies 
of asthma-control screening in primary care reported decrease of utilization rates with higher 
number of screenings and longer time of usage (Yawn et al, 2018, Sudhanthar et al, 2016, Caruso 
et al, 2010 & Liu et al, 2010).    
The lack of access to utilization reports for patients seen out of network in the beginning 
likely meant the actual use of resources was higher. The Humana data system required prior 
authorization from the Defense Health Agency (DHA) to acquire complete out of network 
utilization information that was not known until after the last month of data collection.  Hence, 
reports were done manually causing delays and potential missed urgent care, emergency room or 
hospitalization data. Lastly, hospitalizations of pediatric patients were no longer done at the 
Military hospital, hence all hospitalizations were out of network. 
Limitations 
The biggest limitation was the COVID-19 pandemic. The preoccupation by healthcare 
workers/systems with COVID protocols interfered with the ability to add yet another layer of 
change on top of all the COVID related changes. First, patients were advised to stay home, 
restrictions were placed on who could attend clinic, and if patients had any COVID-19 
symptoms (i.e., cough, shortness of breath, sore throat, etc.…), which are shared with asthma 
symptoms, they were deferred to the emergency room.  This minimized the number of children 
being screened for asthma-control at the clinic and potential contributed to the increased 
emergency room visits of children with asthma. Another issue was when patients were asked 
during triage for symptoms, many with asthma symptoms denied them because they did not want 
to be deferred to the emergency room instead of attending their scheduled appointment.  
COVID-19 also added stress to the staff because of practice changes, short staff, and the 
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uncertainty of COVID-19. The method of providing care to children was changed to telehealth or 
even visits in the parents’ vehicles. Staff members were sent home or quarantined for 14 days if 
they had any symptoms related to COVID-19, leaving other staff members to cover. Even after 
the restrictions were somewhat alleviated during the latter half of the year of 2020, many parents 
continued to limit their visits to the clinics.   
Another limitation was the fact that the hospital and outpatient clinics had just re-aligned 
the distribution of pediatric patients. All Soldiers and their families were being seen at the same 
clinic. All complicated pediatric patients were being evaluated at a different hospital-based 
clinic. The pediatric population at the clinic, where the intervention was taking place, decreased 
by approximately forty percent right before the start of this project. These barriers lead to a 
limited number of children to screen for asthma-control during implementation of the 
intervention.   
Although the screening rate was low in this QI project, all the screening tools that were 
completed, scored, dated, and documented according to study protocols. As the literature points 
out, the utility of using an asthma-control screening tool is feasible in primary care (Banasiak, 
2018, Yawn et al, 2018, Sangvai et al, 2017, Sudhanthar et al, 2016, Caruso et al, 2010 & Liu et 
al, 2010. There is also a potential for improvement in patient outcomes when a screening tool is 
used to assess asthma control in primary care (Yawn et al, 2018, Sudhanthar et al, 2016, Caruso 
et al, 2010 & Liu et al, 2010). Even the small number of identified patients with uncontrolled 
asthma, is clinically significant because this triggered the healthcare provider to implement 
changes in the treatment plan to bring the patient’s asthma under control and prevent asthma 
complications. The use of this asthma-control screening tool may facilitate the clinical process 
for a rapid assessment of a child’s asthma and initiating or adjusting treatment early on in 
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primary care that could prevent a potentially life-threatening-unpleasant event that can be an 
asthma exacerbation. 
Strengths  
The strengths included knowing the leadership and how the clinic functioned prior to 
implementation, ability to engage personnel early on prior to implementation, and having 
leadership buy-in. The clinic was a patient centered medical home that had many of the services 
and specialists in-house facilitating access to care. 
Sustainability and Recommendations for the Future 
Barriers to implementation and sustainability anticipated prior to beginning the study 
included support of the project from key personnel. The initial step in addressing this barrier was 
to provide consistent communication and time for feedback prior, during and after 
implementation of QI project with stakeholders and clinic staff. Training was also provided to 
key personnel to be champions of the project and provide training to clinic staff not only prior to 
implementation but as needed throughout the intervention. In addition, representatives from all 
the interdisciplinary groups of key personnel in the project planning were included in the 
meetings. Another anticipated barrier was the lack of time to fill out form. The ACT was given 
at the time of check in to the appointment to allow parent/patient to fill out form while waiting.  
The nurse/screener also assisted filling out the form while the vital signs were being taken as 
needed. Additionally, in the training, simulated scenarios included filling out the asthma-control 
screenings that showed a time of less than five minutes to fill out the forms. Another anticipated 
barrier was attrition. Military families are consistently undergoing permanent change of station 
(PCS), so they may move during the project. Hence, the intervention was initiated during the 
time in which PCSs were mostly completed, in the Fall season, and terminating in the end of 
Spring before the next PCS season. Another barrier anticipated was literacy since families come 
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from all different cultural and education backgrounds. If parent could not read or write in either 
English or Spanish, the screener/nurse would ask the parent/patient the questions and fill out the 
form during the vitals check.  
During implementation, additional barriers were uncovered that included, leadership 
changes, pediatric clinic re-alignments, and COVID-19 modifications in practice. Attempts were 
made to adjust to the changes as much as possible by providing continuous training and 
consistent presence by project leader, constant feedback audit, and adjusting steps of identifying 
pediatric patients diagnosed with asthma.   
The biggest issue was identifying the pediatric patients with a history diagnosis of 
asthma. Staff would forget to identify the pediatric patients with asthma and forms were not 
given. Further training was provided, continuous feedback was taken into consideration, and QR 
readers with posters were placed in the clinic to facilitate completion of screenings in response. 
Although the numbers of screenings increased, it was not optimal.   
The IT department at the hospital was contacted but denied the request due to that the 
EMR would be undergoing changes within the next three years. No new changes were being 
honored due to the increase of manpower and time needed for the current EMR revisions. Hence 
there was no EMR reminder available to facilitate identification of patients with asthma.  
The practice change can also be better sustained by supplying the primary care clinic with 
comprehensive instructional material on how to use the tool in the staff orientation for new clinic 
staff. The clinic project team may also appoint a clinic staff member to teach this as an in-service 
as part of duties or incorporate this tool into clinic policies. The project's long-term viability will 
be determined by the long-term reduction in utilization rates of outpatient, urgent care, 
emergency room visits, and hospitalizations of children diagnosed with asthma (less 
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exacerbations, less healthcare cost, less interruption to school, family and work duties) by 
employing the ACT/C-ACT screening tool in everyday primary care practice with a much higher 
percentage of patients. The project's findings will be formally shared with the military hospital 
leadership and other FT Bragg outpatient clinics via an oral presentation to urge leadership 
support for sustainability plans. The project leader will share the study's findings in a 
combination of poster and oral presentations during research week and other relevant briefing 
opportunities as they present. If the findings result in positive influences on military health care, 
further dissemination, such as publication, and expanding to other military primary care clinics 
would be considered. 
Conclusions 
The NHLBI and GINA guidelines recommend monitoring of asthma control (GINA, 
2019; NHLBI, 2007). Maintaining asthma control is essential in achieving better patient 
outcomes by mitigating asthma complications (NHLBI, 2007; Alzahrani & Becker, 2016) and in 
turn minimize utilization of healthcare services (Sullivan et al 2017). Primary care outpatient 
centers offer the opportunity to assess asthma control in children using a standardized tool, such 
as the ACT or C-ACT. Every patient encounter in primary care, regardless the reason, can serve 
to assess asthma control in children with asthma. Incorporating the ACT/C-ACT screening in 
primary care can be used to continuously evaluate and track patient’s asthma control before 
exacerbations occur. 
The QI project did not result in optimal number of screenings completed during 
implementation. This in turn, did not reflect marked decrease (> 25%) in utilization rates of 
outpatient, urgent care, emergency room visits and hospitalization. Although several measures 
were taken to address barriers pre-implementation and during implementation, it was difficult for 
staff to consistently identify the pediatric patients with asthma on every visit with all other 
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practices changes concurrently occurring related to COVID-19 pandemic, leadership changes, 
and clinic patient re-alignments. However, the results of this QI project suggest the ACT/C-ACT 
is a feasible tool to use for asthma management in primary care. Over the 6 months project, staff 
in the clinic demonstrated an improving rate of fidelity to the asthma-control screening protocol. 
The results also suggest that there is clinical significance in identifying children with 
uncontrolled asthma in primary care to adjust asthma management. In the future, modifying the 
new EMR with flags signaling a patient with a history of an asthma diagnosis upon check-in and 
adding automatic asthma-control screening (ACT/C-ACT) pop-up windows in the vital sign area 
facilitates identification of patients for asthma-control screening for better sustainment. It is 
important to achieve asthma control through appropriate evaluation and management of asthma 
in children to reduce the burden of asthma on patients and military families. 
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Example of Chart Review Data Collection Tool 








Y or N  
ACT/score C-ACT/score Language: 
Eng or Spa 
Tcons Office Imms Specs Telehealth 
OCTOBER            
20-25            
28-31            
NOVEMBER*            
1-6            
7-13            
14-20            
21-25            
30            
DECEMBER*            
1-4            
5-11            
12-18            
19-23            
26-31            
2021            
JANUARY*            
4-8            
11-15            
19-22            
25-30            
FEBRUARY            
1-4            
8-12            
15-19            
22-26            
MARCH            
1-5            
8-12            






22-26            
29-31            
APRIL            
1-9            
12-16            
19-20            
            
            
*Clinic closed on Observed Holidays and weekends    
    







Champions Chief Pediatrician, Senior Administrator, 
Nurse Manager 
Trainers Project leader, Medical Director and Nurse 
Manager* 
Subject Matter Experts (SMEs) Nurse Educator/Population Health 
Nurse/Case Manager 
Data Extractor Population Health Nurse/Data Specialist 












Articles dealing asthma control in 
outpatient setting (not in E/R, I/P or 


































Final Expert opinion 
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source (n=1) 




Articles identified through 
database searching (n=489) 
PubMed 302, CINAHL 56, 










Theory of Unpleasant Symptoms Diagram 
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Monthly Outpatient Visits Run Chart 
 
  














                                                          
           




            
         
        
         













     














   













    
 
 
























                 
          
          





Monthly Urgent Care Visit Run Chart 
  









    
    
 
   
 
   
 
   
 
   
 
   
                                                          
                  
                       
 
  








   




        
         
                 
            
                 





































   
     
  















    
 
 
   
          





Monthly Emergency Room Visits Run Chart 
  










   
 
   
 
   
 
   
 
   
                                                          
                     
                       
            
         
                 





































   
     
  















    
 
 







   
  
 
        
 
 
          
                 
          





Monthly Hospitalization Run Chart 
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